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Abstract
Objective: Epilepsy is a major neurological disorder that requires long-term medical 
treatment. Once epilepsy is diagnosed, people with epilepsy face many difficulties 
in accessing treatment (treatment gap). Our objective was to assess the situation re-
garding the availability, price, affordability, and quality of anti-seizure medication 
(ASM), which are major determinants of access to treatment.
Method: A cross-sectional study was performed in provincial/district hospitals and 
private pharmacies in urban and rural areas in Cambodia. Data on ASM availability 
and price were obtained through drug suppliers. Affordability was estimated as the 
number of day wages the lowest-paid government employee must work to purchase 
a monthly treatment. Samples of ASM were collected, and the quality of ASM was 
assessed through Medicine Quality Assessment Reporting Guidelines.
Results: Out of 138 outlets visited, only 72 outlets (52.2% [95% CI 43.5-60.7]) had 
at least one ASM available. Phenobarbital 100 mg was the most available (35.5%), 
followed by carbamazepine 200 mg (21.7%), phenobarbital 50 mg (11.6%), sodium 
valproate 500 mg (9.4%), and phenytoin 100 mg (9.4%). In provincial/district hos-
pitals, ASM was provided free of charge. In private pharmacies, affordability for 
phenobarbital 50 mg and 100 mg was the best, with 0.6 and 0.5 days, respectively, 
compared to phenytoin 100 mg (1.8 days), and other ASM. No counterfeit ASM was 
found in this study. Phenytoin sample presented the worst quality (33.0%) compared 
to carbamazepine (27.8%), and other ASM.
Significance: A lack of access to affordable and effective ASM due to low avail-
ability and poor quality of ASM was identified. Our research highlights the need for 
future policy efforts to ensure the quality of ASM and improve their availability. This 
can be achieved by involving the calculation of their annual needs for these drugs and 
increasing the national production of ASM.
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1  |   INTRODUCTION

Epilepsy is a major neurological disorder that requires long-
term medical treatment.1 It affects people of all ages, gen-
der, race, and income levels.2 The mortality rate of people 
with epilepsy (PWE) was 2 to 3 times higher than the gen-
eral population, but the disease is often wrongly considered 
a nonfatal, nondisabling condition.3 The majority of PWE 
can be efficiently treated by cost-effective, affordable anti-
seizure medication (ASM). Unfortunately, once epilepsy 
is diagnosed, patients in many low- and middle-income 
countries (LMICs) face difficulties in accessing treatment, 
with the treatment gap estimated to be around 75%.4-6 The 
price of medicines, availability, and affordability are major 
determinants of access to treatment, and it is a matter of 
concern for both patients and governments. However, stud-
ies and routinely collected data on medicine availability 
and prices are still scarce, especially for the treatment of 
epilepsy.7 A recent study in Lao PDR demonstrated the 
low availability of all essential ASM.8 Another study in 
Madagascar shows that the least affordable ASM (sodium 
valproate) was the most available instead of phenobarbi-
tal. In the same study, original brands were more availa-
ble than generic formulations.9 Furthermore, poor-quality 
or counterfeit drugs, inappropriate storage conditions, and 
poor-quality control during manufacturing are another con-
cern.7 A high poor quality (65%) of major ASM has been 
reported in Vietnam.10 Similarly, in Lao PDR, approxima-
tively half of the sample of phenobarbital collected in 2018, 
which was the most available and affordable ASM, was of 
poor quality.8 Besides, a study performed in sub-Saharan 
Africa shown that tropical environmental factors (tempera-
ture, relative humidity, light) have a strong influence on the 
quality of carbamazepine, phenytoin, and sodium valproate 
tablets.11

Cambodia, a Southeast Asian country, has a population 
of 14 million people. Almost two-thirds of the population 
lives in rural areas and 36% of the population lives below 
the poverty line.12 In Cambodia's public sector, drug distri-
bution is centralized. However, the public health system is 
still experiencing drug shortages and storage conditions of 
medicines at all levels of distribution need to be improved.13 
The private sector is an important provider of health services 
and has grown rapidly.14 Cambodia has several local man-
ufacturing companies. Although there have been significant 
achievements in the pharmaceutical sector, the production 
techniques of local manufacturers still do not comply with 
Good Manufacturing Practice.13 The prevalence of epilepsy 
in Cambodia is 5.8/1000 with a treatment gap of 65.8% in 
2011.15, 16 Epilepsy adds to the burden of mental health in 
Cambodia but mental health expenditures from the Ministry 
of Health are not available nor are expenditures from psy-
chiatric hospitals. Since 2013, the Cambodian Epilepsy 

Association and the Cambodian Neurology Association have 
been established. Cambodia has about 7 neurologists and 1 
neuro-rehabilitation specialist, and various healthcare pro-
viders (health center staff, general practitioners, and medical 
students).17

Eight molecules of ASM (carbamazepine, phenobar-
bital, phenytoin, sodium valproate, diazepam, gabapen-
tin, lamotrigine, and magnesium sulfate) are registered 
in the essential drug list of Cambodia (9th edition, 2018) 
which are provided free of charge in public healthcare 
facilities.18 However, epilepsy has the highest number 
of treatment dropouts, more than any other neuropsy-
chiatric disorder.16 A study in Cambodia performed in 
2012 has shown that only a third of PWE (34.3%) were 
treated by ASM, and a high proportion of patients (43%) 
were not on any treatment.15 No price regulation sys-
tem in Cambodia leaves manufacturers, wholesalers, 
and retailers free in setting the selling price.19 This sys-
tem may result in an important source of out-of-pocket 
expenditures for patients with disparity on the terri-
tory.20 A study performed in 2010 has shown that insuf-
ficient regulation in Cambodia provides opportunities 
for counterfeit and/or substandard medicines to enter 
the pharmaceutical market through unauthorized chan-
nels.21 Many drug retailers (pharmacy, drug depot, ….), 
which are the first and one of the most regular points of 
contact of patients with the healthcare system, are often 
run by nonprofessionals.22 In many situations, storage 
conditions are inappropriate such as plastic containers 
without any desiccators (static adsorption of moisture 
in a closed environment), bottles without caps, no air-
conditioning in the storage room, or operating inter-
mittently.23 Furthermore, a recent study performed in 
Lao PDR and Cambodia has shown a lack of knowledge 
about epilepsy and the appropriate use of ASM among 
pharmacy-dispensing workers.22 All of these aspects 
are avoidable determinants of the treatment gap. Until 

Key points

•	 Limited access to anti-seizure medication was 
mainly due to availability and quality issues.

•	 Overall availability of ASM in all supply chains 
was significantly (<36.0%) below the WHO-
recommended threshold

•	 A proportion of 23.9% of the sample was of poor 
quality and concerned all types of ASM.

•	 A significant difference in substandard samples 
was observed across healthcare sectors (68.8% in 
private vs 31.3% in public; P = .016).
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present, there are no published data on the availabil-
ity, affordability, and quality of antiepileptic drugs in 
Cambodia. Our objective was to assess these determi-
nants of accessibility to ASM at the end of the supply 
chain in urban and rural areas in Cambodia.

2  |   METHODOLOGY

2.1  |  Study area

The study design was a cross-sectional qualitative study. 
Random sampling outlets were conducted from June to July 
2018 in Cambodia. This study was carried out in 3 prov-
inces included Phnom Penh, Kampong cham province, and 
Kampot province (share border with Vietnam) (Figure  1). 
These provinces account for 27.6% of the total population 
(Cambodia census population survey 2013 final report 24). 
The total number of expected PWE in these provinces was 
23  540 (calculated based on the prevalence of 5.8/1000). 
Then, in each province, the district with the highest popula-
tion density was selected as the urban district and the district 
that had the lowest population density was selected as the 
rural one.

2.2  |  Medicine inclusion criteria

This study included solid oral pharmaceutical forms (tablet/
capsule) of four ASM (phenytoin, phenobarbital, carbamaz-
epine, and sodium valproate) that are listed on the 20th WHO 
essential medicines list.

2.3  |  Sample size

In Cambodia, healthcare facilities were delivered in two sec-
tors: public and private. The public sector was organized 
around the Operational Health District (OD) and divided 
into provincial hospitals, district hospitals, and health cent-
ers. The private sector was composed of private hospitals, 
clinics, and pharmacies (level I run by pharmacists; level II 
run by pharmacist assistants, level III run by nurses).23, 25 We 
included provincial hospitals, district hospitals, and all types 
of pharmacies (I, II, III). Private hospitals and clinics were 
not included because we did not obtain authorization from 
the ministry of health. Similarly, primary health centers in 
Cambodia provided a minimum package of activities (MPA) 
consisting of preventive services and basic curative care, and 
they were not included in the present study.26 After commu-
nicating with the district health office in each district, we ob-
tained lists of registered public and private health facilities 
within the area. At the time of data collection, there were 
a total of 202 outlets registered in the 6 districts selected: 6 
(2.9%) outlets were of the public sector (2 provincial hos-
pitals, 4 district hospitals), and 196 (97.0%) outlets were of 
the private pharmacies. Figure 2 presents the flowchart of the 
sampled outlets. Data on availability and price of ASM were 
collected from all provincial hospitals, and district hospitals 
presented in both urban and rural districts. Random sampling 
was performed to select 50% of private pharmacies (I, II, III) 
in the urban district. In the rural district, all private pharma-
cies were included.

For data collection, availability and affordability end-
points, and data analysis were adapted from those used in an-
other project performed in Lao PDR and published in 2020.8

F I G U R E  1   Study area
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2.4  |  Data collection

Anti-seizure medication availability, strength, cost, and 
country of manufacture were obtained from the head of the 
pharmacy service in the public sector. In the private sec-
tor, investigators gathered information by acting as a pa-
tient, showing a handwritten prescription of ASM with the 
International Non-proprietary Name (never the brand name), 
and then asking questions such as "I would like to buy these 
drugs - Are these drugs available? If so, what strength? How 
much does it cost? And what is the country of manufacture?"

2.5  |  Endpoints

The availability was expressed as a percentage by strength 
per molecule. To express the availability, the following 
ranges were used: very low:< 30%; low: 30%–49%; fairly 
high: 50%–80%; high: >80%.27 Pricing information was ex-
pressed as median price ratios (MPRs) based on the WHO/
HAI methodology.28 The MPR was calculated by median unit 
price, compared with International Reference Prices (IRPs). 
An MPR of 1.0 means that the local price is equivalent to the 
IRP. Treatment affordability was estimated as the number of 
day wages the lowest-paid government employee needed to 
purchase a monthly treatment. But due to the nonpublication 
of the minimum wage of lowest-paid government worker, we 
used the garment factory workers' wage (US$100 per month 
in 2014)29 to express affordability, which is one of the lowest 
wage levels in the country. The Defined Daily Dose (DDD) 
of individual medicines30 was used to estimate monthly treat-
ment costs of ASM.

2.6  |  Quality of ASM

Endpoints, sampling methodology, and analytical testing 
were adapted from those used in another project performed 
in sub-Saharan Africa and published in 2018.11 A degree of 
the quality scale was designed based on the type of issue(s) 
observed (active ingredient assay, impurities screening, phar-
macotechnical features) (Figure S1).

2.7  |  Data analysis and statistics

Statistical analyses were performed using SPSS version 23.0. 
Proportion, means, standard deviations, and 95% confidence 
intervals (CIs) were used for the descriptive analysis. Chi-
square and Fisher's exact tests were performed for compara-
tive analysis. Multinomial logistic regression was performed 
to identify the association between the independent variables 
(storage conditions including presence or absence of air-
conditioning, exposure to light or wind; presence or absence 
of packaging; healthcare sector; study area; local or imported 
ASM) and the dependent variable (quality of ASM). Only 
variables with a P-value <.25 after univariate analysis were 
entered into a multivariate logistic regression model using 
the backward stepwise exclusion method.

2.8  |  Ethical approval

Ethics approval for this study was obtained from the National 
Ethics committee for Health Research, Ministry of Health of 
Cambodia (reference No.12/NECHR).

F I G U R E  2   Sampling flowchart
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3  |   RESULTS

3.1  |  Sampling

Of the 125 randomized outlets, six were inaccessible due to 
flooding in Kampong champ province on the day of data col-
lection. Nineteen private pharmacies within a kilometer ra-
dius of provincial/district hospitals were added, due to their 
proximity to health centers able to diagnose epilepsy. Finally, 
138 outlets were included in this study corresponding to a 
proportion of 68.3% of the total number of outlets present in 
the study area (2 provincial hospitals, 3 district hospitals, and 
132 private pharmacies).

3.2  |  Availability

The overall ASM availability was 52.2% (72/138 outlets) (95% 
confidence interval [CI] 43.5-60.7). Availability in the public 
sector was 100.0% (6/6 outlets) and 50.0% (66/132 outlets) in 
the private sector, P = .029. Availability in the urban area was 
57.6% (57/99 outlets) and 38.5% (15/39 outlets) in rural areas; 
no statistical difference was observed. The availability of ASM 
within healthcare facilities is detailed in Figure 3.

3.2.1  |  Choice of ASM per outlets

Nature and the number of molecules available varied. Among 
outlets where ASM was available in the urban area (n = 57), 
32.3% had only 1 type ASM, 13.1% had two different ASM, 
6.1% had three different ASM, and 6.1% had all the four 

ASM considered in this study. Among outlets where ASM 
was available in the rural area (n = 15), 30.8% had only 1 
type ASM, 2.6% had two different ASM, 5.1% had three dif-
ferent ASM, and no outlets had all the four ASM.

3.2.2  |  Availability per ASM

In provincial/district hospitals, only phenobarbital 50 mg, phe-
nytoin 100  mg, and carbamazepine 200  mg were available. 
Overall, phenobarbital 100  mg was the most available in 49 
outlets (35.5% [95% CI 26.7-44.1]), followed by carbamaze-
pine 200 mg in 30 outlets (21.7% [95% CI 15.2-29.6]), pheno-
barbital 50 mg in 16 outlets (11.6% [95% CI 6.8-18.1]), sodium 
valproate 500 mg in 13 outlets (9.4% [95% CI 5.1-15.6]), and 
phenytoin 100 mg in 13 outlets (9.4% [95% CI 5.1-15.6]). Other 
strength of sodium valproate (200  mg) and carbamazepine 
(400 mg) was also available in 8 (5.8% [95% CI 2.5-11.1]) and 
1 outlet (0.7% [95% CI 0.01-4.0]), respectively. The availability 
of carbamazepine 200 mg was higher in an urban area than in 
rural areas (26.3% vs. 10.3%, P = .042). In contrast, the avail-
ability of other ASM was not significantly different between 
urban and rural areas. Another important finding was the ab-
sence of sodium valproate at any dose in the rural area.

3.2.3  |  Origins of ASM available

Phenobarbital 50 and 100  mg sold in the private sectors 
were produced locally from three Cambodian pharmaceuti-
cal manufactories, while imported phenobarbital 50 mg from 
India were sold in the public sectors. Carbamazepine 200 mg 

F I G U R E  3   Availability of each anti-
seizure medication (ASM) within healthcare 
facilities
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available in the public sector was imported from China. 
Conversely, carbamazepine 200 mg and 400 mg in the pri-
vate sector were mainly imported from Malaysia (63.3%), 
and a little from Italy (16.6%), France (13.3%), and Indonesia 
(3.3%). Phenytoin 100  mg found in the public sector was 
imported from India, while in the private sector they were 
imported from Indonesia and the United Kingdom. Sodium 
valproate 500  mg was imported from France (500  mg and 
200 g strengths) and India (only 200 mg strength).

3.3  |  Price and affordability of each ASM

Affordability was estimated only in private pharmacies 
(95.6% from the total of outlets included) because provided 
free of charge in the public sector. All ASM in private phar-
macies was sold at higher prices than the IRP. The lowest 
MPR was observed for phenobarbital 50 mg with an MPR of 
2.1 times higher. The highest MPR was observed for pheno-
barbital 100 mg with an MPR of 11.3 times higher. But, af-
fordability for phenobarbital 50 mg and 100 mg was the best, 
with 0.6 and 0.5 days, respectively, for a month of treatment, 
compared to phenytoin 100 mg (1.8 days) and carbamazepine 
200 mg (2.2 days). The worst affordability was found for so-
dium valproate 500 mg (9.7 days) and 200 mg (10.1 days), 
and carbamazepine 400 mg (10.8 days). The affordability of 
each ASM was similar between urban and rural areas.

3.4  |  Quality of ASM

A total of 67 samples of ASM, representing 4100 units, were 
analyzed: 37.3% of phenobarbital, 26.8% of carbamazepine, 
22.3% of sodium valproate, 13.4% of phenytoin. These ASM 
samples were collected from 39 outlets (25 outlets from 
urban and 14 outlets from rural areas). The information on all 
samples collected is detailed in Table 1.

3.4.1  |  Packaging and leaflet

A proportion of 17.9% (8/67) of samples were sold without 
their packaging and leaflet. A leaflet written in both French 
and Cambodian was found only for local production of phe-
nobarbital 50 mg and 100 mg. For all other ASM, the lan-
guage used was that of the country of manufacture and in 
English.

3.4.2  |  Drug quality

No sample was identified as counterfeit. Overall, 23.9% [95% 
CI 14.3-35.9] were substandard (meaning that one test of 

the monography failed) (Table S1 to S4). Phenytoin (33.3% 
[95% CI 7.5-70.1]) had the highest proportion of substandard 
quality samples, followed by carbamazepine (27.8% [95% CI 
9.7-53.5]), phenobarbital (20.0% [95% CI 6.8-40.7]), and so-
dium valproate (20.0% [95% CI 4.3-48.1]). These substand-
ard samples failed mainly due to AI content. No samples 
were classified as poor quality (at least two tests failed). A 
significant difference in substandard samples was observed 
across healthcare sectors: 31.3% in public vs. 68.8% in pri-
vate; P  =  .016, but no statistical difference was observed 
across study areas (urban vs. rural). Figure 4 shows details 
of the quality in terms of authorized and unlicensed ASM 
samples.

Samples with a marketing authorization represented 85.1% 
(57/67) of samples. The good-quality ASM was from all sam-
ples imported from France (9 samples), Indonesia (5 sam-
ples), China (3 samples), and Spain (3 samples). Substandard 
were found in 13.0% (3/23) of samples from local production, 
50.0% (3/6) from Malaysia, 100.0% (8/8) from India. Among 
the samples without marketing authorization (14.9%), sub-
standard were found in 66.6% (2/3) of the samples manufac-
tured in Malaysia, in 20.0% (1/5) manufactured in Italy.

3.4.3  |  Storage condition

A proportion of 20.5% (8/39) of outlets had an air-conditioning 
in the storage location, but turned-on only during the opening 
period in 62.5% (5/8). ASM was exposed to direct sunlight in 
46.1% (18/39) and to wind in 53.8% (21/39). Three variables 
were found to be significantly correlated with the quality of 
medicine in the univariate analysis. In the final multivariate 
logistic regression analysis, no significant associated fac-
tors were found. These factors were as follows: (i) samples 
collected in urban areas (univariate, OR 0.26, 95%CI [0.07-
0.96], P = .04; multivariate, aOR 3.18, 95%CI [0.64-15.80], 
P = .1); (ii) the public sector (OR 7.23, 95%CI [1.50-35.10], 
P  =  .01;, aOR 0.31, 95%CI [0.04-2.02], P  =  .2); (iii) im-
ported products (OR 2.79, 95%CI [0.70-11.06], P = .1; aOR 
0.38, 95%CI [0.07-1.84], P = .2).

4  |   DISCUSSION

Cambodia is facing an epidemiological transition with the 
rise of noncommunicable diseases (NCDs), but the health 
system's capacity to address NCDs is still insufficient.31 
Several studies on prevalence, associated factors, stigma, 
and quality of life related to epilepsy have been conducted in 
Cambodia since 2011,15, 16 but access to epilepsy treatment 
has not yet been assessed in this country. The present study 
revealed that access to treatment is an important issue mainly 
due to the low availability of ASM (less than 36.0%) and 
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quality issues (20.0%–33.3%). Poor availability of medicine 
is widely recognized as an important barrier toward reaching 
optimal treatment.32, 33 Several elements contribute to the low 
availability of ASM in Cambodia. First, the number of fa-
cilities offering mental health services (including epilepsy) is 
limited, which exacerbates diagnostic problems.17 Secondly, 
the lack of financial resources allocated to the mental health 
sector leads to a shortage of medications including ASM.34 
Lastly, the distribution of ASM is of little interest to pharma-
ceutical companies due to the low market volume.35 The low 
availability of ASM seems to be one of the important factors 
concerning the high rate of patient treated with traditional 
medicine in Cambodia.34

The availability found in our study was lower than pre-
vious studies in other border countries such as Vietnam 
(>36.0% for carbamazepine and phenytoin)36 and Thailand 
(above 80%).37, 38 In contrast, we found a higher availabil-
ity and better affordability than a recent study in Lao PDR, 
conducted over the same period with the same methodology, 
and reported availability of less than 15.0%.8 This difference 
could be partly explained by the type of facilities considered. 
In the present study, we included provincial/district hospi-
tals and private pharmacies, which are the main providers of 
treatments in the whole supply chain of Cambodia, whereas 
in Lao PDR all types of facilities were considered. Three 
local pharmaceutical manufacturers provide local production 
of phenobarbital in Cambodia, and we found a greater pro-
portion of imported ASM than in Lao PDR. The importation 
of ASM in Lao PDR was limited, mainly from Thailand and 
Vietnam, and there is only one source of phenobarbital, pro-
vided by a local manufacturer. On the other hand, 85% of 
the Cambodian population considers epilepsy as a treatable 
disease, consistent with adherence to chronic treatment,39 
the situation in Laos is different.40 In terms of quality, the 
proportion of substandard ASM in Cambodia (23.9%) was 
higher and concerned all ASM available, than that ob-
served in Lao PDR (15.0%),8 concerning only local pheno-
barbital. The proportion of substandard found in this study 
(23.9%) was higher than in the previous study in Mauritania 
(13.7%)41 but lower than a study in Vietnam (65.0%)10 and 
sub-Saharan Africa (32.3%).11 Most of the substandard found 
in Cambodia were from India and Malaysia. There are about 
20 000 manufacturers in India that produce and supply low-
cost pharmaceuticals products.42 WHO has pointed out India 
as the largest producer of counterfeit and substandard medi-
cines in Asia, and 75% of the world's substandard medicines 
come from India.43 In Cambodia, among the 300 importing 
companies (wholesaler), 60% are Indian.44 This situation 
may facilitate the importation of low-quality medicines, not 
only for ASM but for all medicines. Similarly, no association 
between storage conditions and substandard quality was ob-
served. Insufficient quality control and/or lack of compliance 
during the manufacturing process may be the source of these 

N
um

be
r 

of
 sa

m
pl

es

Br
an

d 
na

m
e

D
os

ag
e 

fo
rm

N
um

be
r 

of
 ta

bl
et

 
co

lle
ct

io
n

Fa
br

ic
at

io
n 

co
un

tr
y

R
eg

ist
ra

tio
n 

(a
ut

ho
ri

za
tio

n 
st

ic
ke

r 
pr

es
en

t o
n 

th
e 

m
ed

ic
in

e 
bo

x)
Pa

ck
ag

in
g

To
ta

l
Pu

bl
ic

Pr
iv

at
e

Ph
en

yt
oi

n

10
0 

m
g

6
2

Ph
en

yt
oi

n
Ta

bl
et

40
In

di
a

R
eg

is
te

re
d

A
va

ila
bl

e

1
D

i-H
yd

an
Ta

bl
et

60
U

ni
te

d 
K

in
gd

om
N

on
re

gi
st

er
ed

A
va

ila
bl

e

3
K

ut
oi

n 
10

0
C

ap
su

le
30

0
In

do
ne

si
a

R
eg

is
te

re
d

A
va

ila
bl

e

To
ta

l
67

9
58

41
00

T
A

B
L

E
 1

 
(C

on
tin

ue
d)



556  |      NOUDY et al.

substandard. Cross-border trade flows do not appear to inter-
fere with official drug supply channels in Cambodia, as no 
ASM was imported from border countries.

The availability in both public and private sectors, found 
in our study, was better compared to a study conducted in 40 
countries in 2011,45 with a proportion of 29.4% in the public 
sector and 40.3% in the private sector. Although there was 
good availability and no charge for ASM in public sector fa-
cilities, it was only limited to provincial and district hospitals. 
The indirect costs and other factors such as distance, lack of 
transportation, loss of work can be barriers to regular treat-
ment. We emphasized that more than 68.0% of poor-quality 
samples available in the private sector are leading to a loss of 
confidence in the healthcare system. As the previous study 
had reported that only 15.0% of the Cambodian population 
seek their treatment at a public institution, while 78.0% went 
to private clinics and pharmacies, even patients had an im-
portant part of out-of-pocket.14, 46, 47 The affordability found 
in our study was better than study in Malawi 48 which require 
more than 5 days of work. Affordability of sodium valproate 
was similar to affordability reported in Malawi (>10 days of 
work) but higher than the of Cameron countries (7.7 days of 
work) and in Siri Lanka49 (4.7 days of work).

This study has strengths and weaknesses. The main lim-
itation is that we did not investigate the procurement price 
in each healthcare facility. The availability of ASM at the 
time of data collection may not be the same throughout the 
year. Besides, our measure of affordability did not consider 
other diagnostic or consultation costs and other indirect costs 
such as transportation cost and loss of day work. The main 
strength of this study is its multicentric design, providing a 
picture of socio-economically different areas. Availability 

and price were assessed in real-life situations by acting as pa-
tients for data collection, and quality analysis was consistent 
with standard international methodologies.

Increasing and assuring domestic production of ASM 
is an integral part of the strategy to lower drug prices and 
increase availability. This is one of the long-term and sus-
tainable strategies that will directly affect economic devel-
opment. The cost of epilepsy treatment could be reduced by 
making epilepsy care completely local or by distributing at 
least ASM monthly at specific points in community-based 
facilities.50, 51

5  |   CONCLUSION

People in developing countries account for about 80% of 
the world's population but only about 20% of global drug 
sales. An imbalance between needs, medical potential, and 
actual availability of medicines has led to issues and poor 
health outcomes.52 In our study, we found a lack of access 
to affordable ASM due to their low availability. Moreover, 
among available and affordable ASM, one in five was of 
poor quality. For this phenomenon, our research highlights 
the need for future policy efforts to improve the availability 
of ASM with quality assured, which is currently known as 
the most important strategy to reduce mortality and dis-
ability due to epilepsy. The Cambodian government must 
improve and guarantee patients' access to diagnosis in 
health services, particularly in primary healthcare services, 
and revise the evaluation of their annual needs for these 
medicines. In addition, the local production of ASM should 
be strengthened and supported to ensure a controlled and 

F I G U R E  4   Quality of all anti-seizure 
medication (ASM) samples
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constant supply. Concerning the importation, a rise of bid-
ding for a public tender procedure would enhance iden-
tification of relevant and reliable suppliers. A change in 
policy should be done to ensure that the drug market policy 
is not guided predominantly by the purchase price, but also 
by commitments to both quality and supply. The reinforce-
ment of analytical and control capacities of the pharma-
ceutical market is also to be foreseen. This is an important 
step in reducing the treatment gap by ensuring a constant 
availability of qualitative medicines.
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